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MODULAR ORTHOPAEDIC IMPLANT
APPARATUS

This application 1s a continuation of application Ser. No.
10/319,293, filed on Dec. 13, 2002, now U.S. Pat. No.

6,926,740 the disclosure of which 1s hereby totally incor-
porated by reference in its entirety for all purposes.

FIELD OF THE INVENTION

The present invention relates generally to prosthetic
orthopaedic implants, and more particularly, to methods and
apparatus for implanting modular orthopaedic implants.

BACKGROUND OF THE INVENTION

Many orthopaedic procedures involve the implantation of
prosthetic devices to replace badly damaged or diseased
bone tissue. Common orthopaedic procedures that mvolve
prosthetic devices include total or partial hip, knee and
shoulder replacement. For example, a hip replacement often
involves a prosthetic femoral implant. The femoral implant
usually includes a rigid stem that 1s secured within the
natural femur bone tissue. The femoral implant further
includes a rounded head that 1s received by, and may pivot
within, a natural or artificial hip socket. Knee replacement 1s
somewhat similar, and typically includes one or more
implants that have both bearing surfaces and stems.

Total hip replacement procedures typically involve the
implantation of two main component systems: the femoral
component (as discussed above) and an acetabular compo-
nent. The femoral component 1s anchored within the existing,
femur and includes a head that replaces the natural hip joint
temoral head. The acetabular component 1s secured within
the acetabulum of the patient and serves as a bearing surface
for the femoral component.

Many acetabular cups include an outer shell component
and an mner liner. The outer shell component has an outer
dimension configured to fit within the acetabulum of the
patient. The outer shell 1s typically formed from a high
strength alloy, such as a titanium alloy, in order to withstand
the pressures exerted on the hip joint during normal activi-
ties. The mner liner 1s configured to tightly fit within the
acetabular outer shell component. The inner liner serves as
the bearing surface for the femoral head. Accordingly, the
iner liner 1s typically constructed of a polymeric material,
such as for example, polyethylene. Inner liners may also be
constructed of cobalt chrome or ceramic material.

The acetabular component of hip replacement includes a
number of sizing and shape considerations. In particular, the
outer diameter of the outer shell 1s configured to be received
by the patient’s acetabulum. While the acetabulum may be
reamed and otherwise prepared to receive the outer shell, it
1s still necessary to provide multiple sizes of outer shells to
accommodate the varied anatomies of different patients. In
addition to the outer diameter of the outer shell, the inner
diameter/geometry of the mner liner must be configured to
receive the femoral head (prosthetic or otherwise) and allow
a suitable range of motion. The inner diameter and geometry
of the mner liner can often define 10-15 different styles.

Typically, the ultimate determination of which outer
shells size and which inner liner style to use occurs during
surgery. In particular, the surgeon usually first performs a
trialing procedure 1in which one or more prosthetic devices
are temporarily implanted. The trial devices are evaluated
and then the final prosthetic device(s) 1s selected based on
the evaluation of the trial devices.
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During the trialing process, the surgeon assesses the
acetabulum and the femoral head and attempts to select the
correct combination of outer shell size and 1nner liner style.
The outer shell 1s typically selected based on the geometry
of the acetabulum identified by the surgeon. An inner liner
must thereatter be selected. The inner liners are available in
different sizes and styles. As discussed above, the size of the
inner liner ultimately depends on the size of the femoral
head. Different liner styles depend on patient geometry and
can aflect the range of motion. Examples of known liner
styles include neutral, 10°, lateralized, and lipped. Each 1s
appropriate for a particular situation.

Accordingly, 1n order to select the appropriate compo-
nents for the acetabular implant, the surgeon implants trial
components on a trial and error basis until a suitable
combination of outer shell size and iner liner style provides
acceptable results. To this end, surgeons must have available
to them outer shells of various sizes and corresponding trial
inner components of different styles and sizes. Moreover, 1n
order to provide maximum flexibility, all possible styles and
s1zes ol inner liners should be available for every possible
s1ze of outer shell component.

It can be readily be appreciated that providing inner liners
having all of the possible configurations for each of the
different size outer shell components can require a large
number of trial components. For example, if there are six
outer shell sizes and thirteen 1nner liner configurations, then
up to seventy-cight mner liner trial components must be
provided to the surgeon, thirteen styles for each of six outer
shell sizes. Providing such a quantity of inner liner trial
components 1n addition to six outer shell sizes 1s both costly
and inconvement to mampulate 1n the surgical environment.

One prior art patent, U.S. Pat. No. 35,879,401 to Besemer
et al., which 1s incorporated herein by reference, teaches an
acetabular trial system that 1n theory can reduce the number
of trial liner components that are necessary to cover various
outer shell sizes and inner liner styles. To this end, U.S. Pat.
No. 5,879,401 teaches the use of outer shell components that
have uniform inner diameters. Because the mner diameter of
the outer shell 1s uniform regardless of 1ts outer diameter,
only one set of inner liners 1s necessary.

One drawback of such a design 1s that 1t requires the outer
shells to have widely varying thicknesses. In particular,
because the mner diameter of the outer shell remains the
same while the outer diameter varies, the outer shell thick-
ness must vary accordingly. In the case of the largest
diameter outer shell, the thickness of the outer shell could
well approach 16-20 mm 1n thickness. While such a design
1s possible, 1t has a number of drawbacks. One drawback
relates to the use of final outer shell components 1n the trial
reductions of the joint.

More specifically, because the outer shell may typically be
selected prior to the trial reduction of the joint, surgeons
often elect to implant the final outer shell, and not the trial
outer shell, prior to performing the trial reduction using the
trial inner liner. To permit the flexibility of using either final
outer shell or the trial outer shell during trial reduction, the
trial outer shell and the final outer shell must be substantially
identical 1n dimensions. Moreover, 11 this flexibility 1s to be
provided using the method of U.S. Pat. No. 3,879,401, then
the final outer shell must, like the trial outer shell, be
available 1n varying thicknesses in order to maintain the
constant mner diameter. Thus, in the case of the largest outer
shell sizes, the final outer shell can also require a thickness
approaching 20 mm. However, normal outer shells have a
thickness of on the order of 5 mm-8 mm.
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It 1s undesirable to have such thick outer shells because
thick outer shells require the use of correspondingly thinner
inner bearing or liner devices. Thinner bearings or liners are
undesirable because joint longevity increases as a function
of liner thickness. In particular, because the liner serves as
the bearing surface for the humeral head, a thicker liner waill
provide a bearing surface that can withstand greater wear. As
a consequence, 1t 1s desirable to provide the final liner with
larger thickness. Thus, 11 excess thickness 1s used for the
outer shell, that excess thickness represents thickness that
could have been used to increase the liner thickness and thus
the longevity of the joint.

Thus, there are a number of drawbacks to varying the
thickness of the outer shell component to accommodate
various inner liner trials.

Accordingly, there 1s a need for a modular acetabular trial
system and method that provides flexibility of outer shell
sizes and inner liner styles with a reduced number of
components, and which optionally allow the surgeon to

employ final outer shell components during the trial reduc-
tion.

SUMMARY OF TH.

L]

PRESENT INVENTION

The present mnvention addresses the above needs, as well
as others, by providing a trial acetabular kit and associated
method that employs a plurality of intermediate spacers
configured to be received into the outer shell component.
The intermediate spacers have a uniform inner diameter, but
an outer diameter that corresponds to one of a plurality of
outer shell sizes. The intermediate component allows for a
single set of nner liners to be used with each of a plurality
of sizes of outer shell components. Moreover, the interme-
diate spacers allow the outer shell to have a desired thickness
that does not vary widely from size to size. In this manner,
the trial outer shells may readily have the same dimensions
as the final outer shell.

A first embodiment of the mvention 1s a trial implant kat
that includes a plurality of intermediate components and a
plurality of mmner components. Each of the plurality of
intermediate components has a uniform 1nner surface,
although at least two of the plurality of intermediate com-
ponents having distinct outer surfaces. Each of the distinct
outer surfaces 1s configured to engage one of a plurality of
acetabular shell component geometries. Each of the plurality
ol inner components has a uniform outer surface portion and
a bearing surface, the uniform outer surface portion config-
ured to be received by the uniform ner surface of any of
plurality of intermediate components. The bearing surface 1s
configured to engage a femoral head. At least two of
plurality of mner components having distinct bearing sur-
face configurations.

Preferably, but not necessarily, the trial kit further
includes a plurality of acetabular outer shell components.

A second embodiment of the mvention 1s a method of
implanting an acetabular component that includes disposing
an intermediate component within an acetabular shell com-
ponent, the intermediate component defining a cavity having,
a first average diameter; The method further includes dis-
posing a first mner component within the intermediate
component, the first mnner component having a first of a
plurality of bearing surface configurations, the first inner
component configured to be received in the cavity of the
intermediate component.

The advantages of the present invention may suitably
have application in other orthopaedic implant devices. In
particular, the use of an intermediate liner having a uniform
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inner geometry to act as an interface between various outer
pieces and various inner pieces could have application in
knee replacement, among others.

The above described features and advantages, as well as
others, will become more readily apparent to those of
ordinary skill in the art by reference to the following detailed
description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective exploded view of a modular
trial acetabular assembly according to the present invention;

FIG. 2 shows an exemplary kit generated in accordance
with the present mvention;

FIGS. 3qa, 36 and 3¢ show a first exemplary modular trial
acetabular assembly according to the present mnvention;

FIGS. 4a, 4b and 4¢ show a second exemplary modular
trial acetabular assembly according to the present invention;
and

FIGS. 5a, 56 and 3¢ show a method of implanting an
exemplary modular trial acetabular assembly according to
the present mnvention.

DETAILED DESCRIPTION

FIG. 1 shows an exploded perspective view of an exem-
plary modular acetabular trial 10 according to the present
invention. The modular acetabular trial 10 1s generally
configured to be received in the acetabulum of a patient. The
modular acetabular trial 10 1s further configured to receive
a femoral head, not shown, but which would be known 1n the
art.

The components of the modular acetabular trial 10 are
used, 1n whole or 1n part, as trial implants to ascertain the
appropriate size and style of acetabular cup that will be
finally implanted. In particular, the surgeon may use the
components of the modular acetabular trial 10, either as a
unit or as subcombinations, to determine the outer shell
diameter and the inner liner style of the final acetabular cup
implant.

The modular acetabular trial 10 includes an outer shell 12,
an mtermediate component 14 and an 1inner liner component
16. The outer shell 12 includes a rounded outer surface 20,
which 1s substantially hemispherical, but may vary from a
true hemisphere, depending on the application. The outer
surface 20 interfaces with and secures to the acetabulum of
a patient. The average diameter of the outer shell 20 will
typically range from on the order of 68 mm to 80 mm,
depending on the anatomy of the patient. The outer shell 12
further 1includes an 1nner surface 22 that has a shape sub-
stantially similar to the outer surface 20, although with a
smaller diameter. In most embodiments, the inner surface 22
has a diameter that 1s 10 mm to 16 mm smaller than that of
the outer surface 20. As a consequence, the outer shell 12 has
a thickness of about 5 mm to 8 mm.

The outer shell 12 i1s typically constructed of stainless
steel for use in trial applications. However, as will be
discussed below, a trial outer shell need not always be used.
In particular, a surgeon may elect to implant the final outer
shell if the proper size of the outer surface may be deter-
mined without a trial implant. If the outer shell 12 1s the final
implant, the outer shell 12 will be constructed of a higher
hardness alloy, such as a titanium alloy. For example, the
outer shell 12 may be constructed of Ti-6Al-4V,

The outer shell 12 further includes a threaded bore 24 for
receiving a threaded fastener, not shown, that secures the
intermediate component 14 to the outer shell 12. (See also
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FIGS. 3 and 4). A substantially circular rim 26 1s defined at
the substantially circular edges of the outer surface 20 and
the mner surface 22. The substantially circular rim 26
includes a plurality of small, substantial semi-circular
depressions 28 that function as receptacles for complimen-

tary features on the intermediate component 14, discussed
turther below.

Referring now to the mtermediate component 14, the
intermediate component 14 1s in the form of a substantially
hemispherical shell defining a cavity 27. The intermediate
component 14 includes an outer surface 29, an 1inner surface
30, and a substantially circular rim 32. The outer surface 29
has a si1ze and shape adapted to be received by the outer shell
12. In particular, the outer surface 29 of the intermediate
component 14 1s approximately the same size and shape as
the 1mner surface 22 of the outer shell 12. The average
diameter of the outer surface 29 1s thus dictated by the size
ol the mner surface 22 of the outer shell 12. As a conse-
quence, because the outer shell 12 can vary in diameter by
about 12 mm to accommodate the anatomies of different
patients, the diameter of the outer surface 29 of the inter-
mediate component 14 will likewise vary by about 12 mm.
For example, the outer surface 29 may suitably vary 1n size
from about 52 mm to about 64 mm.

The nner surface 30 has a generally hemispherical shape
that defines the shape of the cavity 27. The inner surface 30
has an average diameter that 1s less than that of the outer
surface 29. Moreover, the iner surface 30 has an average
diameter that 1s uniform for of the sizes of the intermediate
component 14. In other words, regardless of the size of the
intermediate component 14, the average diameter of the
inner component 30 remains the same. As a consequence, 1
the diameter of the outer surface 29 is increased, then the
thickness of the intermediate component 14 increases.

The diameter of the inner surface 30 is preferably, but not
necessarily, chosen such that the thickness of the smallest
intermediate component 14 1s about 2-5 mm. Such thickness
generally ensures the reliability of the component for use
during the trial reduction. In the exemplary embodiment
described herein, the intermediate component 14 1s con-

structed from acetal, which 1s available as Delrin™ from 3M
Co.

The rim 32 further includes a plurality of substantially
semi-circular protrusions 34 that extend outward from the
edge 1n which the outer surface 28 intersects with the edge
32. The protrusions 34 are configured to be received by the
depressions 28 in the rim. When the intermediate portion 14
1s seated within the outer shell 12, the protrusions 34 are
received into the depressions and help inhibit rotational
movement of the intermediate portion 14 with respect to the
outer shell 12. The intermediate component 14 further
includes a bore 31 that i1s configured to align with the

threaded bore 24 of the outer shell 12.

The mner component 16 1s a rounded component having
an iterior cavity 37 that includes an outer surface, not
visible mn FIG. 1, an inner bearing surface 38, and a
substantially circular rim 40. At least a portion of the outer
surface has a size and shape adapted to be received by the
cavity 27 defined 1n the intermediate component 14. As will
become apparent 1n the discussion of FIG. 4, a portion of the
outer surface of the iner component 16 extends out of the
cavity 27 and helps define an interface to the femoral head.
The nterface 1s also defined by the circular rim 40 and the
inner bearing surface 38. To this end, the mnner surface 38
defines an iterior cavity 37, which 1s configured to receive
one of a plurality of femoral heads, not shown.
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More specifically, the inner bearing surface 38, has a
plurality of configurations, each adapted to receive one of a
plurality of femoral heads, and further adapted to include
other shape features that affect the alignment and/or range of
motion of the femoral head. Further detail regarding these
features 1s provided below 1n connection with FIG. 2.

Regardless of the configuration of the bearing surface 38
of the mner component 16, the portion of the outer surface
of the imner component 16 that 1s disposed within the inner
surface 30 of the intermediate component 14 will have
substantially a uniform average diameter. In particular, the
average diameter of the outer surface of the inner component
16 will be substantially the same as the average diameter of
the inner surface 30 of the intermediate component 14. As a
consequence, both the inner surface 30 of the intermediate
component 14 and the outer surface of the inner component
16 always {it together, regardless of which configurations of
intermediate component 14 and inner component 16 are
chosen.

As discussed above, the inner bearing surface 38 1is
selected to have a configuration that 1s suitable for the
anatomy of the patient. The configuration of the inner
bearing surface 1s defined by its size (average diameter) and
style (shape/alignment).

In particular, the inner bearing surface 38 will have one of
a plurality of sizes as measured by its average diameter.
Preferably, the average diameters range from about 22 mm
to about 36 mm. Because the outer diameter of the inner
component 16 1s constant and the iner diameter varies, the
thickness of the inner component 16 will vary substantially,
for example, from about 3 mm to about 10 mm.

In addition, the mnner bearing surface 38 will have one a
plurality of liner styles. For example, as 1s known 1n the art,
iner liners of acetabular cups such as the inner component
16 may have a neutral bearing surface, a 10° bearing surface,
a lipped bearing surface, or a laterized liner bearing surface.
The inner bearing surface 38 shown 1n FIG. 1 1s a standard
neutral bearing surface. Selection among the various liner
styles will depend on the anatomy of the patient, and 1s
typically finally determined during trial reduction.

In the exemplary embodiment described herein, the inner
component 16, like the mtermediate component 14, 1s con-
structed from acetal, which 1s available as Delrin™ from 3M
Co.

FIG. 2 shows 1n schematic form an exemplary modular
acetabular trial kit 100 1n accordance with the present
invention. The modular acetabular kit 100 of FIG. 2 includes
a plurality of outer shells 112a-112/, a plurality of interme-
diate components 114a-114f, and a plurality of mner com-
ponents or liners 116a-116m. The plurality of outer shells
1124-112f may suitably have the general shape of the outer
shell 12 of FIG. 1. However, outer shells of other types that
are typically employed 1n two-piece acetabular cups may be
used. Regardless of the exact shape, each of the outer shells
112a-112/1s defined by a specific combination of an outer
diameter (“OD”) and an inner diameter (“ID”). The OD
varies so that the kit may accommodate differences in
acetabulum size in patients. The ID varies more or less as a
function of the OD in order to maintain a relatively consis-
tent thickness of the outer shells 112q-112/.

The plurality of intermediate components 114a-114f may
suitably have the general shape of the intermediate compo-
nent 14 of FIG. 1. Regardless of the exact shape, each of the
intermediate components 114a-114f has a specific combina-
tion of an OD and an ID. However, unlike the outer shells
1124-112f, the IDs of the intermediate components 114a-
114/ are uniform 1n size. Nevertheless, the ODs of the
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intermediate components 114aq-114f vary such that each of
the intermediate components 114a-114/ has an OD that 1s
substantially the same as the ID of one of the plurality of
outer shells 112a-112/. Because the ODs of the intermediate
components 114a-114f vary and the IDs are uniform, the

thickness (defined as the OD-ID) 1s different for each of the
intermediate components 114q-114/.

The plurality of mner components 116a-116m have the
general shape of the inner component 16 of FIG. 1, but
essentially include an outer surface portion having an OD
and an 1ner bearing surface having one of a plurality of
configurations defined by an ID and a liner style. The IDs of
the inner components 116a-116m range from about 22 mm
to 36 mm, and the liner styles include neutral, 10° lipped,
and lateralized. In the exemplary embodiment described
herein, thirteen configurations, each including a unique
combination of ID and liner style, are available. A short
description of the various styles follows, although details
regarding the mnner liner styles would be known to those of
ordinary skill in the art.

The neutral liner style (e.g. inner components 116a-116d)
has a neutral bearing surface, exemplified by the inner
bearing surface 338 of FIG. 3a. The neutral liner style 1s
concentrically aligned with the outer shell and 1s indicated 1n
normal circumstances.

The 10° liner style (e.g. inner components 116e-116/) has
an 10° offset bearing surface, exemplified by the inner
bearing surface 438 of FIG. 4a. The 10° liner style provides
a bearing surface that has an offset angle to the outer shell.
The 10° liner style 1s used to correct anteversion in the leg,
and may be required if the outer shell 1s implanted at an
incorrect angle.

The lipped liner style (e.g. inner components 116;-116/)
resembles the neutral liner style, except that one side of the
liner extends out of the outer shell, forming a lip. The lipped
liner style may be indicated if separation of the femoral head
from the acetabular cup 1s observed during trial reduction.

The lateralized liner style resembles the neutral liner style
except that the mner bearing surface i1s eccentric, or oilset
laterally with respect to the outer shell. The lateralized liner
style may be indicated if soft tissue laxity 1s present or 1
extra-articular impingement 1s observed during trial reduc-
tion.

Referring again specifically to FIG. 2, the OD of each of
the inner components 116a-116 1s uniform, and 1s substan-
tially the same as the ID of each of the intermediate
components. In the exemplary embodiment described herein
the OD of each of the inner components 116a-116m 1s 42
mm. As discussed above, because the ODs of the inner
components 116a-116mm are uniform and the IDs vary, the
thickness of the inner components 116a-116m vary.

As shown 1n FIG. 2, the acetabular trial kit allows any of
the outer shells 112a-112f to be mated with any of the inner
components 116aq-116m. The intermediate components
114a-114f provide an interface between the outer shells
1124-112f and the inner components 116a-116m to eliminate
the need for thirteen different types of inner components for
cach of the six outer component sizes. Moreover, the outer
shells 112a-112/, which can be made of a titanium alloy or
stainless steel, are of relatively consistent thickness. As a
consequence, a trial reduction may be performed using one
or more of the inner components 116a-116 even 11 the final
acetabular outer shell 1s employed instead of the trial outer
shell.

FIGS. 3a-3¢ and FIGS. 4a-4¢ show two different exem-
plary acetabular trials 300 and 400 that may be formed from
the kit 100 of FIG. 2. The acetabular trial 300 of FIGS. 3a,
36 and 3¢ includes an outer shell 112a from the kit 100 of
FIG. 2 having an OD of 68 mm and an mmner component
1164 having a 36 mm ID and a neutral liner style. The
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acetabular trial 400 of FIGS. 4a, 45 and 4c¢ includes an outer
shell 112/ from the kit 100 of FIG. 2 having an OD o1 78 mm
and an mner component 116e having a 22.225 mm and a 10°
liner style.

Referring more specifically to the acetabular trial 300 of
FIGS. 3a, 3b, 3¢, the mner component 1164 1s disposed
within the intermediate component 114a, which 1n turn 1s
disposed within the outer shell 112q¢. The intermediate
component 114a has an OD of 52 mm, which corresponds
to the ID of the outer shell 112a. The mtermediate compo-
nent 114qa turther has an ID of 42 mm, which 1s the uniform
ID of the mtermediate components 114a-114f of the kit 100.
(See FIG. 2).

The intermediate component 114a includes protrusions
334 that nest within corresponding depressions 328 in a rim
326 of the outer shell 112a. The protrusions 334 and the
depressions 328 cooperate to inhibit rotation of the inter-
mediate component 114a with respect to the outer shell

112a.

The mner bearing surface 338 of the inner component
1164 1s in the neutral style. In the neutral style of the
acetabular trial 300, the rim 340 of the iner component
1164, the rim 332 of the mntermediate component 114a and
the rim 326 of the outer component 1124 all lay in substan-
tially parallel planes. As such, the style 1s “neutral”, meaning
that there 1s no angle of inclination similar to that of the rim
of the mner component 116¢ shown 1n FIG. 4 and discussed
below.

The components 112q, 114a and 1164 are assembled and
secured together using a threaded fastener 350. The threaded
fastener 350 1includes a threaded end 352 that 1s recerved by
the threaded bore 324 in the outer shell 112a. The threaded
fastener 350 further includes a head 3354 defined by an
annular shoulder 356 and a hollow cylinder 358 extending
upward therefrom. The annular shoulder 356 1s configured to
engage an annular ridge 360 1n the bore 331 of the inter-
mediate component 114a. The hollow cylinder 358 1s con-
figured to engage an annular detent 362 in the bore 342 of
the 1nner component 1164 1n a {riction {it.

It can be readily appreciated that any of the mner com-
ponents 116a-116 can be used with the combination of the
outer shell 112a and the intermediate component 114aq.
Thus, 1t during a trial reduction 1t 1s learned that the inner
component 1164 does not provide an adequate fit or align-
ment, another of the mner components 116a-116m may be
substituted for the mner component 1164.

Referring specifically to the acetabular trial 400 of FIGS.
da, 4b and 4c, the mner component 116¢ 1s disposed within
the intermediate component 114/, which 1n turn 1s disposed
within the outer shell 112f. The intermediate component 114/
has an OD of 62 mm, which corresponds to the 1D of the
outer shell 1127, The intermediate component 114/ further
has an ID of 42 mm, which 1s the uniform ID of the
intermediate components 114a-1147 of the kit 100. (See FIG.
2).

Apart from the difference in thickness and OD, the
intermediate component 114/1s substantially structurally the
same as the mtermediate component 114a of FIG. 3. Spe-
cifically, the intermediate component 114/ includes protru-
sions 434 that nest within corresponding depressions 428 1n
a rim 426 of the outer shell 1127, The protrusions 434 and the
depressions 428 cooperate to inhibit rotation of the inter-
mediate component 114/ with respect to the outer shell 112/

The mner bearing surface 438 has a 10° phase change
style. In the 10° phase change style of the acetabular trial
400, the nm 440 of the inner component 116¢ 1s 1n a plane
that 1s inclined with respect to the parallel planes 1n which
the rim 432 of the intermediate component 114/ and the rim
426 of the outer component 112/ lie. As such, the style 1s not
neutral, but mnclined by 10°.
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The components 1127, 114f and 116¢ are assembled and
secured together using a threaded fastener, not shown, 1n an

analogous manner as that described above in connection
with FIG. 3.

The exemplary acetabular trials 300 and 400 thus illus-
trate the flexibility of the kit 100. The acetabular trial 300
has a relatively large 1D defined by its inner component 1164
and a relatively small OD defined by 1ts outer shell 112a,
while the acetabular trial 400 has a relatively small 1D and
a relatively large OD. The trials 300 and 400 also 1llustrate
how different styles (neutral, 10° hpped and lateralized)
may be used. Those of ordinary skill 1n the art could readily
incorporate these and other styles into inner bearing com-
ponents as desired.

In practice, the acetabular trial kit 100 of the present
invention may be used in either a total or partial hip
replacement procedure in order to provide an artificial
bearing surface. FIGS. Sa, 56 and 5c¢ illustrate a surgical
method for implanting an exemplary set of components from

the kit 100 of FIG. 2.

Referring to FIG. 5a, a reamer, not shown, 1s used to ream
or otherwise cut the acetabulum 502 1n order to form a
hemispherically shaped cavity 504 therein. The surgeon may
then 1implant the trial outer shell 112i 1nto the cavity 504, as
illustrated by FIG. 5b. The outer shell 112/ may be press {it
or cemented 1nto the cavity 504. The trial outer shell 112; 1s
chosen based on the diameter of the cavity 504.

In a typical embodiment, the outer shell 1127 1s implanted
into the cavity 504 separately and then the intermediate
component 114; 1s secured to the outer shell 1127 1n vivo.
The intermediate component 114; 1s chosen based on the
selection of the trial outer shell 112i. For example, as shown
in FIG. 2, each outer shell 112 has a corresponding inter-
mediate component 114; with which 1t 1s used.

Thereafter, the surgeon selects a first trial mner compo-
nent 116;. The surgeon secures the first trial inner component
1167 to the intermediate component 114; and both devices
are aflixed to the outer shell 112; in vivo as shown 1n FIG.
5¢. The first trial inner component 116; may suitably be
aflixed to the intermediate component 114i external to the
body and then both devices are athixed to the outer shell 112;
as a unit. However, 1n alternative embodiments, the inter-
mediate component 114; alone may be afhixed to the outer
shell 1127 in vivo, and then the trial component 116; would
be athixed to the intermediate component 1147 1n vivo.

The surgeon then performs a trial reduction. To perform
the trial reduction, the femoral head, not shown, 1s inserted
into the cavity defined by the inner surface of the first trial
inner component 116;. If the trial reduction 1s successiul, the
trial components may be removed and replaced with final
implant components.

If, however, the trial reduction indicates a poor fit, poor
alignment, or poor range of motion, then the first trial inner
component 1167 1s removed from the intermediate compo-
nent 114; and 1s replaced with a second trial inner compo-
nent 1164 which has a different configuration. For example,
if the trial reduction indicated a poor fit, then the second trial
inner component 1164 may be selected such that i1s has a
different size ID. IT instead the trial reduction indicated poor
alignment or poor range of motion but a good fit, then the
second trial inner component 1164 may be selected such that
it has a different style, but the same ID. Once the second trial
inner component 1164 1s secured within the intermediate

component 1147, then another trial reduction 1s performed.

The replacement of the inner component may be repeated
until the best combination of fit, alignment, and range of
motion 1s achieved. During the trial reduction, the surgeon
tests the alignment of the femur and range of motion.
Suitable test methods are known in the art.
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Once the appropriate inner component configuration 1s
determined, corresponding final components may be
implanted. In a preferred mode, the final outer shell, not
shown, as a geometry substantially similar to the outer shell
112:, and the final inner liner, not shown, has a geometry that
includes the outer diameter geometry of the intermediate
component 114; and the mner diameter geometry of the trial
inner liner component 1164.

It will be appreciated that the above describe embodi-
ments are merely exemplary, and that those of ordinary skall
in the art may readily devise their own implementations and
variations that incorporate the principles of the present
invention and fall within the spirit and scope thereof.

For example, the broader concepts of the invention
described herein would provide at least some benefits 1n
other types of orthopaedic implant systems, such as knees,
shoulders or the like. In such devices, the components do not
necessarily define substantially hemispherical shapes.

We claim:

1. An orthopaedic implant kit comprising:

a plurality of outer components, each of at least two of the
plurality of outer components having (1) an outer diam-
cter that 1s diflerent 1n comparison to the outer diameter
of the other of the at least two of the plurality of outer
components, and (11) an 1nner diameter that 1s diflerent

in comparison to the mner diameter of the other of the
at least two of the plurality of outer components;

a plurality of intermediate components, each of at least
two of the plurality of intermediate components having
(1) an outer diameter that 1s diflerent 1n comparison to
the outer diameter of the other of the at least two of the
plurality of imntermediate components, and (11) an inner
diameter that 1s the same in comparison to the inner
diameter of the other of the at least two of the plurality
of intermediate components; and

a plurality of inner components, each of at least two of the
plurality of inner components having (1) an outer diam-
cter that 1s the same 1n comparison to the outer diameter
of the other of the at least two of the plurality of inner
components, and (11) an 1nner diameter that 1s different
in comparison to the inner diameter of the other of the
at least two of the plurality of inner components.

2. The orthopaedic implant kit of claim 1, wherein each of
the plurality of outer components has a substantially hemai-
spherical shape.

3. The orthopaedic implant kit of claim 1, wherein each of
the plurality of outer components comprises an acetabular
outer shell.

4. The orthopaedic implant kit of claim 1, further com-
prising a rotatable fastener for coupling one of the plurality
ol outer components to one of the plurality of intermediate
components.

5. The orthopaedic implant kit of claim 1, wherein each of
the plurality of outer components has an outer surface
configured to engage bone tissue.

6. The orthopaedic implant kit of claim 1, wherein each of
the plurality of bearing components has an iner surface
configured to mate with a complementary configured bear-
ing member.

7. The orthopaedic implant kit of claim 6, wherein said
complementary configured bearing member 1s a bearing
member ol a femoral head.
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